
I 4s m 
* - 

National Aeronautics and Space Administration 
Goddard Space Flight Center 

Contract No.NAS-5-12487 

ST-AA- ID- 10731 

ISOPHOTS OF ZODIACAL LIGHT 

AND ITS TERRESTRIAL COMPONENT 

N. B. Divari 
N. I. Komarnitskaya 

S. N. Krylova 

- 
GPO PRICE s- 
CfSTl PRICE(S) s- 

I 

ff 653 July 65 

(USSR) 

(ACCESSION NUMBW (THRU) 

25 JULY 1968 

i 



ST-AA-ID-10731 

ISOPHOTS O F  ZODIACAL LIGHT AND ITS  
TERRESTRIAL COMPONENT 

I 

Astronomicheskiy Vestnik 
Tom 11, No.2, pp 102-107,  

# Moscow,  June ,  1 9 6 8 .  

by 
N.B. Divar i  
N. I. Komarnitskaya & 
S . N .  Krylova 

SUMMARY 

The e f fec t  of t h e  Moon on the  b r i g h t n e s s  d i s t r i b u t i o n  of 
z o d i a c a l  l i g h t  cones w a s  r evea led  on t h e  basis  of an a n a l y s i s  
of  z o d i a c a l  l i g h t  i s o p h o t s  ob ta ined  under v a r i o u s  l a t i t u d e s ,  
and it w a s  concluded t h a t  t h e  zod iaca l  l i g h t  c o n t a i n s  a terres- 
t r i a l  component due t o  d u s t  concent ra ted  e i ther  i n  t h e  form of 
a r i n g  a t  a c e r t a i n  d i s t a n c e  from t h e  E a r t h ,  o r  i n  t h e  v i c i n i t y  
of t h e  l i b r a t i o n  p o i n t s  of the  Earth-Moon system, o r  i n  t h e  
v i c i n i t y  of t h e  lunar o r b i t .  

* 
* * 

I n  t h e i r  obse rva t ion  of zodiaca l  l i g h t ,  t h e  m a j o r i t y  of 
t h e  a u t h o r s  have been i n v e s t i g a t i n g  b r i g h t n e s s e s  and p o l a r i z a t i o n  
on ly  a t  p o i n t s  l o c a t e d  along t h e  e c l i p t i c .  A l m o s t  a l l  t h e o r i e s  
on d u s t  matter d i s t r i b u t i o n  i n  t h e  zod iaca l  c loud are based on 
t h i s  material .  However, it i s  obvious t h a t  such an unwarranted 
l i m i t a t i o n ,  which i g n o r e s  t h e  p o s s i b i l i t y  of other obse rva t ions ,  
cannot  r e l i a b l y  answer the  m a i n  q u e s t i o n  concerning t h e  l o c a t i o n  
of t h e  matter caus ing  zod iaca l  l i g h t .  On t h e  o the r  hand, it i s  
clear t h a t  a n a l y s i s  of t h e  i n t e g r a l  p a t t e r n  of z o d i a c a l  l i g h t  
i s o p h o t s  could  y i e l d  a more ex tens ive  material  fo r  developing 
t h e  theo ry  on d u s t  mat te r  d i s t r i b u t i o n  i n  t h e  i n t e r p l a n e t a r y  
space .  A s  w a s  shown by V.G.  Fesenkov [l] and then  by N.B .  Divari  
[21  t h e  p o s i t i o n  of t h e  br ightness  maximum of z o d i a c a l  l i g h t  is 
d i r e c t l y  connected w i t h  t h e  r o l e  of t h e  n e a r - t e r r e s t r i a l  d u s t  
m a t t e r  i n  t h e  format ion  of zod iaca l  l i g h t .  However, t o  d a t e ,  t h e  
n a t u r e  of b r i g h t n e s s  d i s t r i b u t i o n  i n  z o d i a c a l  l i g h t  cones had n o t  
y e t  been a c c u r a t e l y  determined. I n  some works,  for i n s t a n c e  i n  
[ 3 , 4 ] ,  it  i s  t a c i t l y  assumed t h a t  t h e  z o d i a c a l  l i g h t  i s  symmetri- 
c a l  t o  t h e  e c l i p t i c  and isot:’lcts are produced, i d e n t i c a l  f o r  t h e  
n o r t h e r n  as w e l l  as sou the rn  e c l i p t i c  hemispheres. On t h e  o t h e r  
hand,  accord ing  t o  a v a i l a b l e  r e s u l t s  of o b s e r v a t i o n s ,  t h e  d i s t r i -  
b u t i o n  of b r i g h t n e s s  of zodiaca l  l i g h t  i s  n o t  i d e n t i c a l  i n  t h e  
n o r t h e r n  and sou the rn  hemispheres. A d i f f e r e n c e  i n  t h e  n a t u r e  
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of  n o r t h e r n  and southern  zodiacal l i g h t  i s o p h o t s  i s  e v i d e n t  
from t h e  obse rva t ions  of V.G. Fesenkov [51 who has  d e t e c t e d  
t h e  e f f e c t  of i sopho t  expansion a t  t h e  no r the rn  hor izon .  

i n  t h e  obse rva t ions  by Elvey and Roach [61, Huruhata 171, 

z o d i a c a l  l i g h t  b r i g h t n e s s  and p o l a r i z a t i o n  n e a r  t h e  e c l i p t i c  
p o l e s  [9,10] shows t h a t  t h e  b r i g h t n e s s  of zod iaca l  l i g h t  a t  t h e  
South p o l e  i s  i n  excess  as compared t o  t h a t  a t  t h e  North Pole .  A 
correct account ing of t h e  t r o p o s p h e r i c  effect  i s  of major i m -  
po r t ance  f o r  determing t h e  r ea l  ex t raa tmospher ic  b r i g h t n e s s  

I Asymmetry of zod iaca l  l i g h t  i sopho t s  w a s  c l e a r l y  m a n i f e s t  
I 

8 Behr and Siedentopf  [8] and o t h e r s .  A r e c e n t  comparison of  

I #  

I of z o d i a c a l  l i g h t .  For i n s t a n c e ,  Regener [ll] succeeded i n  
I s e l e c t i n g  a r t i f i c i a l l y  t h e  parameters f o r  t h e  atmospheric  d u s t  

I 

l a y e r  so as t o  e l i m i n a t e  t h e  i r r e g u l a r i t i e s  i n  t h e  observed 
d i s t r i b u t i o n  of z o d i a c a l  l i g h t  iosophots .  The p o s i t i o n  of t h e  
a x i s  of z o d i a c a l  l i g h t  has  a direct  bea r ing  on t h e  problem of  
z o d i a c a l  l i g h t  i s o p h o t  d i s t r i b u t i o n .  This  problem w a s  i n v e s t i -  
g a t e d  i n  d e t a i l  i n  [12,131. 

To ana lyze  t h e  b r i g h t n e s s  d i s t r i b u t i o n  i n  z o d i a c a l  l i g h t  
cones w e  used t h e  p h o t o e l e c t r i c  obse rva t ions  c a r r i e d  o u t  i n  
1955-1958 and desc r ibed  i n  [14-171. Observat ions w e r e  t hen  
s t u d i e d  fo r  each i n d i v i d u a l  n i g h t ,  The ex t r aa tmospher i c  zodia- 
ca l  l i g h t  b r i g h t n e s s e s  J w e r e  ob ta ined  by means of t h e  r e d u c t i o n  
o f  observed b r i g h t n e s s e s  J, a t  t h e  expense o f  a tmospheric  glow 
A ( z ) ,  of d i r e c t  l i g h t  of al! t h e  stars 0 ,  of t r o p o s p h e r i c  s i d e -  
real  l i g h t  d i f f u s i o n  G . R . ,  t h e  t roposphe r i c  s c a t t e r i n g  of zodia- 
c a l  l i g h t  B ,  as w e l l  as of twi l igh t -sky  glow S ,  accord ing  t o  
formula 

I = - I J , : , , , ,  .l (:) - 01' "' - 
"C I -- 1; ( ; . I : .  S l p  

C o r r e c t i o n s  f o r  t r o p o s p h e r i c  s c a t t e r i n g  w e r e  c a l c u l a t e d  by 
t h e  method d e s c r i b e d  i n  [18] i . e .  by way of i n t e g r a t i o n  over  
t h e  e n t i r e  v i s i b l e  p a r t  of t h e  c e l e s t i a l  sphere .  

used f o r  t h e  a n a l y s i s  are t h e  e x t r a -  
K,; i, 1 I atmospheric  b r i g h t n e s s  of z o d i a c a l  

l i g h t  cones wi thou t  cont inuous n i g h t  ::j 0 0 .  sky background. I n  o t h e r  words, t h e s e  
are b r i g h t n e s s  excesses  i n  zod iaca l  

background f a r  o f f  t h e  cones. To cha- 
rac te r ize  t h e  asymmetry o f  zod iaca l  
l i g h t  i s o p h o t s ,  w e  adopted t h e  r a t i o  

! 2 # , , L  R = R ( 6 ,  A 0  - A )  of t h e  zodiacal l i g h t  
b r i g h t n e s s  a t  a p o i n t  t o  t h e  n o r t h  of 0'- +JO 

t h e  e c l i p t i c  wi th  t h e  c o o r d i n a t e s  
PM 

F i g . 1 .  V a l u e s  o f  r a t i o  
( R I O  = I(B = 1 0 ° ) / T ( B  = ( @ ; , A 0  - A ) ,  t o  t h e  b r i g h t n e s s  a t  t h e  
= - l o o )  a s  a f u n c t i o n  o f  p o i n t  ( - 6 ,  A0 -A), t o  t h e  sou th  of t h e  
M o o n ' s  l u n a r  e c l i p t i c a l  e c l i p t i c .  The va lues  of t h i s  r a t i o  
l a t i t u d e  B 

The b r i g h t n e s s  

. e  . 0.0 

- *  
0 

b l i g h t  cones r e l a t i v e  t o  t h e  cont inuous 
a * .  

' 8  :I[ 
061 8 

- j *  
I ,  . '  "7 
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1955 

1956 

measured i n  t h e  /15"<Ao--.h<G5" range, are compiled i n  table 
I for  B = 5, 1 0 ,  15 and 20 ' .  As may be seen  from t h e  Table I 
these r a t io s  va ry  cons iderably  from one n i g h t  t o  ano the r ,  i . e .  
t h e  i s o p h o t  asymmetry relative t o  t h e  e c l i p t i c  i s  s t r o n g l y  
n o t i c e a b l e .  Taking i n t o  account t h e  r e s u l t s  ob ta ined  i n  [12], 

92.9 
23.9 
24.9 
25.9 
27.9 
14.10 
8.3 
9 . 3  

10.3 
14.3 
13.10 
14. 10 

Year Date  

0.59 
1.12 
1.13 
1.51 
1.37 
1.51 

0.59 
1.19 
1.19 
1.54 - 
1.63 
1.48 

0.68 
0.90 
0.72 
0.72 
I .06 
0.77 
1.21 
1 .08 
1.27 
1.12 
0 . 0 2  
I .25 - 

1.17 
1.12 
0.93 
1.30 
1.24 

- 
0 z 

II 
Q -- 

0.90 

0.65 
0.62 
1 .03 
0.68 
1.53 
1 . 1 1  
I .53 
1.18 
I .00 
1.21 - 

1 . 1 1  
1.15 
0.98 
1.17 
1.13 

7 

0 
Y) - 

I1 
Q 

I .03 
0.95 
0.G4 
0.58 
1.07 
0.53 
2.49 
1.15 
1 .GG 
1.03 
1.12 
1.21 - 

n 1 I 

1 .61  I 
1.11 
0.66 1957 
0.69 
1.33 
0.41 

1.17 
2.32 
0.84 1958 
1.14 

.I .24 

- 

TABLE I 

Values of R = R(@, -A) a v e r a g e d  f o r  
t h e  45" 1x0 -XI < 65" d i f f e r e n t i a l  

l o n g i t u d e  r a n g e .  

w e  have compared t h e  ratios R with t h e  e c l i p t i c a l  l a t i t u d e  of  
t h e  Moon. The dependence between R and t h e  Moon's l a t i t u d e  B M  
f o r  = 10" i s  shown i n  Fig.  I. The correlation f a c t o r s  kB f o r  
v a r i o u s  va lues  o f  B were found t o  be as follows: Ii, = 0,70, =r 0,74, 
ki5 == 0,7u and k2,, =- 0,M. N o  dependence w a s  d e t e c t e d  between t h e  r a t i o s  
~ ( ( p ,  h o - - ) . )  and t h e  i n c l i n a t i o n  of the  e c l i p t i c  t o  t h e  ho r i zon ,  

a l tnough ,  according t o  Weinberg E191 a connect ion between t h e  
z o d i a c a l  l i g h t  b r i g h t n e s s  and t h e  i n c l i n a t i o n  of t h e  e c l i p t i c  
does e x i s t .  

Besides  t h e  ratios Z?(p, ?43-1.) , r a t i o s  Ri = R I ( P  -- fin*, ]bo-- h ) ,  
have a l so  been analyzed.  The l a t t e r  w e r e  ob ta ined  i n  t h e  fo l lowing  
manner. The l a t i t u d e  B m  of t h e  p o i n t  of b r i g h t n e s s  maximum w a s  
found on t h e  graph of t h e  dependence of zodiacal l i g h t  b r i g h t n e s s  
on t h e  e c l i p t i c a l  l a t i t u d e  B f o r  t h e  g iven  c ross - sec t ion  he --?" -- coilst 
A f t e r  t h a t  t h e  b r i g h t n e s s  values  f o r  t h i s  c ros s - sec t ion  w e r e  taken 
down f rom t h i s  graph f o r  t h e  values  of B - @m, e q u a l  t o  +5,,.+10, 
+15 and +20. The q u a n t i t y  R,(p -fL, he - A ) ,  equa l  t o  t h e  b r i g h t n e s s  
r a t i o  a t  t w o  p o i n t s  l o c a t e d  a t  e q u a l  d i s t a n c e s  t o  t h e  North and 
t o  t h e  South of t h e  maximum and characterizes t h e  c ros s - sec t ion  
symmetry r e l a t ive  t o  the l i n e  of b r i g h t n e s s  maximum. I n  this it 
differs  f r o m  t h e  q u a n t i t y  R ( p ,  ;,e --A), which c h a r a c t e r i z e s  symmetry 
relative t o  t h e  e c l i p t i c .  Fig.2 shows t h e  va lues  of Rt(P---P,,,, , 
he-Ih) fo r  B - Bm = l o o  averaged f o r  t h e  d i f f e r e n t i a l  l o n g i t u d e s  



4 

i n  t h e  4.5' < (ho A s  may be seen  i n  t h e  F ig .  
t h e  q u a n t i t y  R ,  ( p  P,.,, 1 1 0  - J.) does n o t  depend on the  Moon's 
l a t i t u d e  and i s  close t o  t h e  un i ty .  ( t h e  c o r r e l a t i o n  f a c t o r  
i s  0 .48 ) .  Hence fo l lows ,  t h a t  t h e  e f f e c t  of t h e  Moon i s  ma- 
n i f e s t  i n  t h a t  t h e  zod iaca l  l i g h t  cones a r e  so  d i s p l a c e d  t h a t  
t h e i r  symmetry r e l a t ive  t o  t h e  a x i s  of  zod iaca l  l i g h t  i s  n o t  
d i s r u p t e d  i n  t h e  v i c i n i t y  of t h e  maximum. I n  o t h e r  words, a 
d i sp lacement  takes p l a c e  of t h e  b r i g h t n e s s  l i n e  maximum. The 
connect ion between t h e  p o s i t i o n  of t h e  a x i s  of t h e  z o d i a c a l  
l i g h t  and t h e  l a t i t u d e  of t h e  Moon w a s  i n v e s t i g a t e d  i n  d e t a i l  
i n  [12] where it is  shown t h a t  t h e  b a s i c  p l zne  r e l a t i v e  t o  
which d u s t  p a r t i c l e s  of a zodiaca l  c loud are o r i e n t e d  is t h e  
e c l i p t i c  p l ane .  The MDon e x e r t s  upon i t s  p o s i t i o n  merely a 
d i s t u r b i n g  e f f e c t .  Hence it fo l lows ,  t h a t  t h e  l u n a r  component 
of t h e  z o d i a c a l  l i g h t  cannot be predominant.  

1-1 --< (j.5". i n t e rva l .  

06' '--A L I 1 .1_-1 I I 

0' +& -5 " 
A3R 

F i g . 2 .  Values  o f  t h e  
ratio R,(lOO) = I ( 6 - 6 ,  = 
= lO') / I (B-B,  = - 1 0 " )  as 

a function of Moon's 
l a t i t u d e  8, .  

v a r i a t i o n s .  F i g .  3 shows 
v a r i a t i o n  of  t h e  mornins 

Inasmuch a s  t h e  n e a r - t e r r e s t r i a l  
ct2mponent can be made apparent  owing 
t o  the  p a r a l l a c t i c  displacement  of t h e  
zod iaca l  l i g h t  du r ing  i t s  o b s e r v a t i o n  
a t  d i f f e r e n t  geograph ica l  l a t i t u d e s ,  
w e  have compared t h e  obse rva t ions  c a r -  
r i e d  o u t  i n  t h e  r eg ion  of A l m a - A t a  
( @  = 4 3 O  N) wi th  t h o s e  made i n  Egypt 
( @  = 2 4 "  N). 

Examination o f  ex t r aa tmospher i c  
b r i g h t n e s s  of t h e  zod iaca l  l i g h t  ob- 
t a i n e d  i n  1955-1958 shows t h a t  it i s  
n o t  c o n s t a n t  b u t  subject t o  annual  

t h e  course o f  ex t r aa tmospher i c  b r i g h t n e s s  
zodiaca l  l i g h t  averaged wi th  r e s p e c t  

2 - 

t o  t h e  reg ion  of -20" < 1) < +206, 40' f AO - -  3, < 65". A s  may be seen  
i n  t h e  f i g u r e ,  t h e  zod iaca l  l i g h t  b r i g h t n e s s  was appa ren t ly  mini- 
mum i n  t h e  p e r i o d  o f  s o l a r  a c t i v i t y  maximum (1956-1957) and began 
t o  i n c r e a s e  w i t h  t h e  decrease  of t h e  l a t t e r .  This  r e s u l t  i s  i n  
agreement wi th  t h e  d a t a  obta ined  by W e l l  [ 2 0 1  and Asaad E211 on 
t h e  b a s i s  of a more e x t e n s i v e  m a t e r i a l .  I n  t h i s  connec t ion ,  when 
comparing t h e  b r i g h t n e s s e s  of  z o d i a c a l  l i g h t  a l l  t h e  b r i t h n e s s e s  
w e r e  reduced t o  one epoch by means of m u l t i p l y i n g  them by t h e  
r e s p e c t i v e  c o e f f i c i e n t s  determined by way of b r i g h t n e s s  comparison 
a t  d i f f e r e n t  epochs.  Thus, with t h e  r educ t ion  t o  a s i n g l e  epoch, 
t h e  b r i g h t n e s s e s  of each n i g h t  v a r i e d  by an e q u a l  number of  t i m e s ,  
w h i l e  t h e  r e l a t i v e  b r i g h t n e s s  d i s t r i b u t i o n  remained unchanged. 
The i s o p h o t s  ob ta ined  i n  Egypt on t h e  b a s i s  of morning obser- 
v a t i o n s  on September 2 4  and November 3 ,  4 and 2 2 ,  1957 fo r  an 
average  i n c l i n a t i o n  of t h e  e c l i p t i c  p l ane  t o  t he  hor izon  equal 
t o  88' and mean e c l i p t i c a l  l a t i t u d e  of t h e  Moon By = +2'.2 w e r e  
adopted  as s t a n d a r d  i s o p h o t s .  
of o b s e r v a t i o n s ,  t h e  b r i g h t n e s s e s  corresponding t o  t h e  1957 
s t a n d a r d  i s o p h o t s  w e r e  s u b t r a c t e d  from t h e  b r i g h t n e s s e s  of each 

A f t e r  t h e i r  r educ t ion  t o  t h e  epoch 
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n i g h t  of obse rva t ions .  The obtained d i f f e r e n c e s  A w e r e  p l o t t e d  
on t h e  graph f o r  each A0 - A  = const .  c r o s s - s e c t i o n .  Fig.4 shows 
t h r e e  curves A = A ( 6 )  conveying and i d e a  on t h e  n a t u r e  of var i -  
a t i o n s  i n  d i f f e r e n c e s  A a s  a func t ion  of P .  The m a j o r i t y  of t h e  
curves had a c l e a r l y  expressed  maximum whose e c l i p t i c a l  l a t i t u d e s  
are shown i n  Fig.5.  Only t w o  curves ,  f o r  October 1 6  and 1 7 ,  1958 
a r e  devoid of a maximum and a r e  c h a r a c t e r i z e d  by a minimum i n  t h e  
v i c i n i t y  of t h e  e c l i p t i c  (see F i g . 4 ) .  Taking i n t o  account  t h a t  
t h e  mean l a t i t u d e  of t h e  Moon f o r  t h e  epoch of s t a n d a r d  i s o p h o t s  
i s  + 2 ' 2 ,  t h e  dependence i s  considered between t h e  p o s i t i o n  of 
t h e  c u r v e ' s  maxima and t h e  d i f f e r e n c e s  between l a t i t u d e  of t h e  
Moon BM a t  t h e  t i m e  of observa t ion  and t h e  mean l a t i t u d e  of t h e  
Moon i n  t h e  epoch corresponding t o  t h e  s t a n d a r d  i s o p h o t s ,  namely 
A B  = 6~ -2'2, This dependence i s  shown i n  Fig.5 and t h e  co r re -  
l a t i o n  c o e f f i c i e n t  corresponding t o  it i s  k = 0 . 7 6 .  

F i g .  3 .  

F i g . 4 .  

F i g .  3 F i g .  4 

Y e a r l y  v a r i a t i o n s  i n  t h e  m o r n i n g  z o d i a c a l  l i g h t  
b r i g h t n e s s .  

E x a m p l e s  o f  t h r e e  c u r v e s  A = A ( B )  r e p r e s e n t i n g  
t h e  d i f f e r e n c e  A b e t w e e n  t h e  o b s e r v e d  e x t r a a t -  
m o s p h e r i c  b r i g h t n e s s e s  a n d  t h e  b r i g h t n e s s e s  o f  
s t a n d a r d  z o d i a c a l  l i g h t  a s  a f u n c t i o n  o f  t h e  
e c l i p t i c a l  l a t i t u d e  B: 
1. November 31, 1 9 5 6  A 0  - A  = 5 0 ' ;  
2 .  M a r c h  1 0 ,  1 9 5 8  - A  = 4 5 ' ;  
3 .  O c t o b e r  1 7 ,  1 9 5 8  A 0  -A = 5 0 " .  

Therefore  comparison of zodiaca l  l i g h t  i s o p h o t s  w i th  t h e  
s t a n d a r d  ones ,  o b t a i n e d  fo r  a n  e c l i p t i c  p lane  i n c l i n a t i o n  t o  t h e  
ho r i zon  close t o  9 0 ° ,  has shown t h a t  t h e  d i s t r i b u t i o n  of b r i g h t -  
n e s s  i n  t h e  z o d i a c a l  l i g h t  cones i s  h igh ly  v a r i a b l e .  H o w e v e r ,  
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no s t a b l e  p a r a l l a x  was d e t e c t e d .  According t o  t h e  obse rva t ions  
i n  A l m a - A t a  and Egypt, t h e  displacement  of t h e  maximum of b r i g h t -  
n e s s  d i f f e r e n c e s  is connected with t h e  l a t i t u d e  of t h e  Moon. 
This  may be understood i f  one cons iders  t h a t  a c e r t a i n  p a r t  of 
z o d i a c a l  l i g h t  m a t t e r  i s  l o c a t e d  i n  the  v i c i n i t y  of t h e  E a r t h  

b where t h e  i n f l u e n c e  of t h e  Moon on t h e  s p a t i a l  d i s t r i b u t i o n  i s  
p o s s i b l e .  However, t h i s  mat te r  cannot  be l o c a t e d  i n  t h e  immediate 
v i c i n i t y  of  t h e  E a r t h  because no e f f e c t s  of t w i l i g h t  n a t u r e  w e r e  

l i g h t  b r i g h t n e s s  on t h e  azimuth or t h e  so l a r  dep res s ion .  Analys is  
4 d e t e c t e d  i n  zod iaca l  l i g h t ,  i . e .  t h e r e  i s  no dependence of zod iaca l  

** 

F i g . 5 .  D e p e n d e n c e  b e t w e e n  
t h e  e c l i p t i c a l  l a t i t u d e  Pm 
o f  t h e  b r i g h t n e s s e s  d i f f e -  
r e n c e  A maximum a n d  t h e  
d i f f e r e n c e  A B 1  = B 1  - 2 " Z .  

t h e  E a r t h  and c o n t r i b u t i n g  

of t h e  ob ta ined  d i f f e r e n c e s  A shows 
t h a t  n e i t h e r  t h e i r  va lue  nor  t h e  
p o s i t i o n  of t h e  maximum correlate  
with t h e  azimuth of  so la r  depress ion .  
Moreover, as a l r e a d y  mentioned, a t  
s o l a r  dep res s ions  of a t  l eas t  less 
than 20° ,  was n o t  d e t e c t e d  i n  t h e  
observed b r i g h t n e s s e s  [ 2 2 ] .  I f  t h e  
zodiaca l  l i g h t  w e r e  e n t i r e l y  due t o  
a g e o c e n t r i c  c loud  immediately ad- 
j a c e n t  t o  t h e  upper l a y e r s  of t h e  
E a r t h ' s  atmosphere, t h e  t w i l i g h t  
e f f e c t  would have been d e t e c t e d  i n  
t h e  zod iaca l  l i g h t  phenomenon, i .e.  
t h e  b r i g h t n e s s  of t h e  zod iaca l  l i g h t  
would have depended on Sun ' s  immer- 
s i o n  and azimuth. S ince  such i s  n o t  
t h e  c a s e ,  i t  fo l lows  t h a t  t h e  d u s t  
m a t t e r ,  located i n  t h e  v i c i n i t y  of 

t o  t h e  zod iaca l  l i g h t ,  cannot  be an 
e x t e n s i o n  of t h e  d u s t  l a y e r  r e spons ib l e  f o r  t w i l i g h t  phenomena 
and l o c a t e d  a t  a l t i t u d e s  of the  o r d e r  of  hundreds of km above 
t h e  E a r t h ' s  s u r f a c e .  On t h e  b a s i s  of t h e  foregoing ,  it can be 
concluded t h a t  t h e  ma t t e r  r e spons ib l e  f o r  t h e  l u n a r  v a r i a t i o n s  
of  z o d i a c a l  l i g h t  i s  e i t h e r  l oca t ed  i n  t h e  form of a r i n g  a t  a 
c e r t a i n  d i s t a n c e  f r o m  t h e  E a r t h ,  o r  c o n s t i t u t e s  a c l u s t e r  a t  t h e  
l i b r a t i o n  p o i n t s  of t h e  Earth-Moon system, o r  i s  l o c a t e d  on t h e  
l u n a r  o r b i t .  

The r e s u l t s  p r e s e n t e d  i n  t h i s  work r e q u i r e  conf i rmat ion  
b e f o r e  they can be cons idered  a b s o l u t e l y  r e l i a b l e .  However, i n  
o u r  op in ion ,  r e l i a b l e  d a t a  on i s o p h o t s  of t h e  zod iaca l  l i g h t  
cones and t h e i r  v a r i a t i o n s  should be ob ta ined  f o r  t h e  development 
of any theory  on t h e  z o d i a c a l  l i g h t .  At t h e  same t i m e  one should  
a l so  t a k e  i n t o  account  t h e  very impor tan t  and i n t e r e s t i n g  phen - 
menon of t h e  fa l se  zod iaca l  l i g h t  s o m e t i m e s  observable  s imul t a -  
neous ly  wi th  the b a s i c  zod iaca l  l i g h t  cone on t h e  oppos i t e  s i d e  
of t h e  sky.  The f a c t  t h a t  the  f a l s e  zod iaca l  l i g h t  i s  n o t  always 
v i s i b l e  and t h a t  it can  be q u i t e  b r i g h t  as i t  happened on Octo- 
b e r  25 ,  1 9 4 6  [ 2 3 ]  may p lay  a major r o l e  i n  t h e  s e l e c t i o n  of a 
model f o r  t h e  d i s t r i b u t i o n  of t h e  d u s t  concen t r a t ion  r e s p o n s i b l e  
fo r  t h e  phenomenon of  zodiaca l  l i g h t .  

* * * THE END * * * 
Odessa Po ly techn ic  Submitted f o r  p u b l i c a t i o n  

I n s t i t u t e  Septevber  2 0 ,  1 9 6 7 .  

...../ 
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